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http://dx.doi.org/10.1016/j.pedneo.2We report two children with otitis media who developed facial palsy despite prompt antibiotic
therapy. Brain images revealed silent mastoiditis. Persistent otorrhea may be a cautious sign of
medical treatment failure or complication of acute otitis media, including mastoiditis or facial
palsy. Delayed identification of coexisting mastoiditis or hesitation over surgical intervention
may lead to treatment failure and complications. Adequate intravenous antibiotics and myrin-
gotomy provide reasonable and appropriate management to prevent permanent sequelae.
Copyright ª 2013, Taiwan Pediatric Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Acute mastoiditis was the most common intracranial
complication in about 20% of cases of acute otitis media in2, Shinmin Road, Yilan City,
0.com.tw (T.-C. Tsai).
an Pediatric Association. Publish
013.03.005the preantibiotic era,1 and it was regarded as a serious
disease. Although the incidence has decreased since the
advent of antibiotics, its morbidity and mortality rate are
unaltered.2 Facial paralysis as a consequence of otitis
media was not rare in the preantibiotic era, occurring in
0.5e0.7 % of middle ear inflammation. However, this
complication has now become an exceptional phenomenon
with reduced incidence recently.3ed by Elsevier Taiwan LLC. All rights reserved.
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cated with facial palsy in spite of antibiotic therapy. Silent
mastoiditis was not identified until brain images were taken
after the occurrence of facial palsy.
2. Case Reports
2.1. Case 1
A 20-month-old girl was brought to the emergency depart-
ment because of facial palsy. She had developed fever 4
days prior to admission and received high-dose amoxicillin
(80e90 mg/kg/day) with diagnosis of bilateral otitis media.
During 4 days of antibiotic treatment, her fever subsided
gradually without other symptoms except for otorrhea. On
arrival, physical examination showed ptosis of right upper
eyelids, a right facial weakness with sparing of the fore-
head muscles, and loss of the right nasolabial fold. Oto-
scopic examination revealed an erythematous and purulent
left tympanic membrane. Her hearing was grossly normal.
There was no postauricular swelling or erythema, no
auricular displacement, no mastoid tenderness, and no
palpable lymph nodes over the head and neck.
Laboratory data disclosed leukocytosis (white blood cell
count was 14,800/mm3, neutrophil 40.4%, and lymphocyte
43.9%) and an elevated level of C-reactive protein
(8.96 mg/dL). A computed tomography (CT) of the tempo-
ral bone demonstrated hyperdensity of bilateral mastoid air
cells density with fluid accumulation and destruction of
bony trabeculae of the right mastoid bone, indicating
bilateral mastoiditis with severe bony destruction on the
right side (Figure 1).Figure 1 Bilateral mastoiditis with fluid accumulation and
right side bony destruction. Axial computed tomography scan
of the temporal bone demonstrates loss of normal aeration
with increased attenuation of bilateral mastoid air cells and
loss of normal bony trabeculation of right mastoid air cell.After admission, she was administered intravenous
ampicillin/sulbactam (150 mg/kg/day, divided into three
doses) and took oral prednisolone (10 mg/day, divided into
two doses). Yellowishegreenish discharge was observed
from her right ear canal, but there was no fever. Then she
was treated with topical ofloxacin by otorhinolaryngolo-
gists. However, 10 days later, the pus discharge persisted.
Surgical interventions were carried out including bilateral
pus drainage, tympanostomy tube (Grommet tube) inser-
tion of right tympanic membrane, and adenoidectomy. Pus
culture disclosed Streptococcus pneumoniae, with resis-
tance to oxacillin, erythromycin, and clindamycin. Vanco-
mycin was prescribed, and prednisolone was tapered in the
following 2 weeks. Right facial weakness recovered
completely 3 months later.
2.2. Case 2
A 28-month-old robust boy developed fever and otoache.
He was administrated oral amoxicillin/clavulanic acid
under the diagnosis of right side acute otitis media. Three
days later, purulent discharge emerged from right side ear
canal with persistent otoache and high fever. He was
admitted via the emergency room and received intravenous
amoxicillin/clavulanic acid (150 mg/kg/day, divided into
three doses). Physical examination was unremarkable
except for a severely infected right tympanic membrane
and accumulation of pus in right ear canal. Although his
body temperature was up to 39e40C, other vital signs
were stable. The white blood cell count was 22,070/mm3
with 75% of neutrophil and 17% of lymphocyte, and the level
of C-reactive protein was 5.53 mg/dL.
His high fever persisted for about 6 days after admission
and then subsided on the 7th hospitalization day after
combination treatment with synergetic gentamycin. The
outlook of the right ear was normal without protrusion of
the auricle or postauricular swelling. Although daily local
treatment was done by otolaryngologists, the otorrhea
persisted. On the 8th hospitalization day, he developed
right side facial palsy. He woke up with flat right forehead
and right nasolabial fold, and he was unable to close his
right eyelid or move his right-side lower face. His mouth
angle deviated to the left side. Magnetic resonance imaging
of the brain revealed an ipsilateral right mastoiditis
(Figure 2).
S. pneumoniae grew in sequential series of pus culture,
which was resistant to oxacillin, erythromycin, and clin-
damycin. Vancomycin and ceftazidime were administered
for more than 4 weeks. Intravenous antibiotics were used
for 6 weeks, and he was then discharged with partial
improvement of right facial palsy. Two months later, he
received myringotomy and tympanostomy tube insertion
because of recurrent otitis media. After the intervention,
not only had he achieved complete recovery of facial palsy,
but he was also free of otitis media in 3 years of follow-up
without hearing impairment.
3. Discussion
Silent mastoiditis, as noted by brain images in our two pa-
tients, is an atypical form of mastoiditis that is difficult to
Figure 2 Right side mastoiditis. Axial T1-weighted magnetic
resonance imaging of the temporal bone shows high signal in-
tensity in the mastoid air cells of the right temporal bone.
Otomastoiditis complicated with facial palsy 337identify. It occurs when antibiotic therapy affords transient
relief of clinical mastoid symptoms, while middle ear
inflammation continues in a silent manner.1 The other form
is masked mastoiditis, which refers to mastoiditis without
the signs or symptoms of acute otitis media.1 These two
forms are different from that of classic mastoiditis in terms
of the characteristics of fever, otalgia, mastoid region pain
and tenderness, retroauricular erythematous swelling,
protruding auricle, and usual association with an episode of
otitis media within the preceding 30 days. In our two cases,
silent mastoiditis was diagnosed according to the images of
brain performed due to facial palsy.
Peripheral facial palsy can be differentiated from cen-
tral facial palsy by clinical presentations and neurological
examinations. Patients with peripheral facial palsy are
unable to raise the eyebrow, close the eye, or symmetri-
cally wrinkle the forehead of the paralyzed side, as
observed in our two cases.
The mechanisms of facial palsy associated with otitis
media are hypothesized but remain unclear.4 However, the
most common detectable cause of facial palsy in children is
otomastoiditis,5 with bimodal peak age distributions: 1e3
years and 8e12 years.6 In the case of children with facial
palsy at risk of silent otomastoiditis, a CT scan of brain and
mastoid bone is needed to rule out any intracranial or
extracranial complications, although brain image study is
not necessary for all patients with peripheral facial palsy.
Magnetic resonance imaging can provide detailed evidence
as compared with CT scan, and it can also reveal some rarer
complications such as dural sinus thrombosis, which is the
most common intracranial complication in children with
mastoiditis.4
Otomastoiditic infections have been associated with a
wide spectrum of patho-organisms including streptococcal
and staphylococcal species, and Haemophilus influenzae.4Anaerobic organisms (virus such as herpes simplex virus,
actinomycosis, and tuberculosis) have also been reported.7
In these two cases, drug-resistant S. pneumoniae were
cultured.
According to various reports, the prevalence of acute
mastoiditis in children caused by S. pneumoniae ranged
from 9.1% to 54.6%.8e11 The nonsusceptible pneumococcus
is the major cause for failure of antibiotic treatment for
otitis media with rates ranging from 0% to 10%.12 High-dose
amoxicillin is recommended for penicillin-resistant
S. pneumoniae by the Centers for Disease Control and
Prevention and the American Academy of Pediatrics
guideline for treatment of acute otitis media.13 It was re-
ported that the efficacy of cefaclor is similar to that of
placebo, and cefdinir, azithromycin, and trimethoprim are
either ineffective or close to that of placebo in eradicating
nonsusceptible pneumococci. High doses of amoxicillin/
clavulanate, three doses of ceftriaxone, gatifloxacin, and
levofloxacin show significant efficacy in the eradication of
nonsusceptible pneumococci, but this was not so in our
cases. As recent reports revealed that most children with
acute otitis media aged 3 months to 3 years failed to ach-
ieve early bacteria eradication, antibiotics provided mar-
ginal benefit in episodes of acute otitis media and failed to
prevent the complications.13,14 Although mastoiditis can be
cured by antibiotics alone, aggressive surgical interventions
including mastoidectomy were indicated in about 50e80%
of cases and minor interventions such as transtympanic
drainage were necessary in one-third of the patients who
have otomastoiditis with S. pneumoniae. Once facial palsy
occurred, many experts considered that surgery should be
used in all children with acute or coalescent otomastoiditis,
in addition to the conservative treatment including myr-
ingotomy and intravenous antibiotics.6,7 Tympanic para-
centesis with or without placement of tympanostomy tubes
was alternatively performed instead of myringotomy. Some
studies reported that intravenous antibiotics were pre-
scribed during the initial disease course, but myringotomy
was reserved until the presence of fever and bulging tym-
panic membranes, or treatment failure.7
In conclusion, otitis media with persistent purulent
otorrhea in children, especially in those aged less than 3
years, who respond poorly to outpatient antibiotic ther-
apy, should prompt the physician to consider any compli-
cations such as mastoiditis. Because of limited experience,
the appropriate treatment, in addition to aggressive
intravenous antimicrobial therapy, is difficult to deter-
mine. Myringotomy with or without tube insertion, or
paracentesis, is helpful to relieve suppuration, inflamma-
tion, and pressure over a vulnerable nerve, whereas mas-
toidectomy may be indicated in severe cases. Although
there is no consensus regarding whether or when to
perform surgical intervention, it is important for pedia-
tricians and otorhinolaryngologists to collaborate closely
for appropriate treatments.References
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